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b The invention relates to an antenna for transceiver

devices or the'like.

In the transceiver devices, extraction, from the
moduléted carrier wave received, of the modulation signals
'containing logic information, and superimposition, on the.

10 cafrier.wavé transmitted, -of the logic information contained
in local modulation signals are generally performed by means
of demodulgtors and modulators. Modulators and demodulators
are also used in so-called '"transponders", i.e. receiving/
reflecting devices which, instead of generating their own

15 transmis§ion carrier wave, use for transmission the carrier
wave, preferably unmodulated, which they receive from a
remote transmitting station and which is modulated by them
and then reflected béck. These devices possess the advantage
that they do not require locél oscillators and the

20 corresponding power circuits for generation of the carrier
wave. On acqount of their small dimensidns, they are used
extensively in telecommunications and in control and remote
identification systems where they are combined with 1local
control devices or with the idenfification units. The

25 frequency ranges‘u§ed may be of ahy kind and in particular

~are within the micronge range. Owing to the growing
automation and robotisation of industrial processes and
plants of all kinds, there is a tendancy towards
increasingly widespread use of such systems. This has given

30 rise to the need to improve the transceiver/reflecting



of dielectric material, preferably by a plate of solid dielectric material;

t he det ector/ m xer di ode connecti ng said I
resonating/radiating conductor with the earth condpCIh@Sheet Hag el 1, :
resonating/radiating conductor being connected at [g Gdd
point to an input/output conductor forn the r gcei I[g’" E d the
transmtted signals.. Docunment GB- A- 2223130 T se . | oses an
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all: of which without adversely affecting, but on the
contrary actually improving their operation and performance. -

The invention achieves the above objects with an antenna
for transcei?er devices or the 1like, in which a single
detector/mixer diode is associated with a radiating antenna
structure so as to form a single integrated device which is
alternately able to receive a modulated carrier wave and
demodulate from the said wave the modulation signals
received as well modulate, with local modulation signals, a
carrier‘wave transmitted, while the point for detecting and
supplying the modulation signals of the modulated carrier
wave received and the local modulation signalé transmitted
coincides with a point of the radiating antenna structure,
where the electric field of the carrier wave is equal to
zero.

According to a preferred embodiment, the antenna has at
least one resonating/radiating conductor which is connected
via a detector/mixer diode to an earth, the detector/mixer
diode being oriented in the direction of conduction from the
resonating/radiating conductor to the earth, and the
connection of the detector/mixer - diode to the
resonating/radiating conductor being effected at such a

point of the said conductor (insertion point) as to obtain



havi ng "an i nternal conductor and an outer shield. The internal._conductar is
bonded to the centre of the antenna patch, mhlle the 'shield is connected to
the earth plane of the antenna. The Tmamma}hstnRehmm

2 : internediate frequency signal nust then be furtfh -
extracting the information signals carrigd by the rec

Docunment EP-A-0 412 -884 related to a system for dat

an active central station and at |east one

1 optimum impedance matching, during reception and

l t ween

transmission, between the characteristic impedance of the
radiating antenna structure at the insertion point and the
impedance of the detector/mixer diode.

5 The antenna is able to receive a carrier wave,
preferably unmodulated, and modulate the said wave with
local modulation signals, reflecting it back. |

Demodulation of the signals received and modulation with
the 1local transmission signals is therefore performed .
10 without having to use separate demodulators and modulators,.
together with the corresponding filters, local oscillators
and the usual circuitry associated with them. In addition to
the reduction in the number of components and the extremely
simple design, a considerable redﬁction in the dimensions is
15 also achieved. The point chosen for detection and supplying

"of the modulation signals received and transmitted ensures
that the carrier is confined entirely in the
resonating/radiating conductor, and the point of insertion
chosen for the detector/mixer diode on the

20 resonating/radiating conductor forms the optimum connection
between diode and conductor. This results in optimisation of
both the level of the demodulated signals received and the
efficiency of reflection of the locally modulated carrier.

The invention also relates to other features which

26 further improve ‘the abovementioned antenna and which are
described in the subclaims.

The characteristic details of the invention and the
advantages resulting thereform will emerge more clearly from
the description of a preferred embodiment, illustrated by

30 way of a non-limiting example in the accompanying drawings,



passive | ocal station. The passive |local station are able to receive and
denodul ate a nodul ated carrier wave transmtted fromthe central station
and to locally nodulate and to reflect back an unnodul'ated carrier wave

transmtted to it by the central station using tin S&fBas Reefi Of
alternatively transmtting and receiving., Also gmﬁgmm ‘i hovJ‘s a
mcrostrip radiating. structure. For extracting th m or mati on
signals and charging the information signals to b t he ant enna
must be proyided in conbination with nodul ators and denodul ators units.
Docurent DEA-MHAY 625 discl oses a microwave t ransponder havi ng an antenna
whi ch i's for mede iy, L0 1M AR | Be-CONUCL O Fe DG BG FPLR3L1ABD of the

| ongi tudi nally alTgned and which are spaced apart one of the other with
their faci nmpiesmisa Torsstmoe Heaki g endsrofstirie t wecbordogyoer swheeecobhect ed
together by a diode, By connuting the diode in an on and off state of
conduct i on $eCEhtEhRAYYi L] idRFatSUct ure is alternatively able to getting
i n resonagce or i th aLri -t ELS t er,

nodul at i oﬁ%cand Fd{e%%%vi tgt ié()}%ﬁ% %hg%rgas\rgﬁ%rclc\}/a%e %%%%? gpgvi%ﬁégﬁna -.Of
modul at i on Rigwissrogulial ite wrds.of theodderctorddiust ahibdd nemdi ahang t he

antenna in the way as_to obtain nmaxi num
the line II-II of Figure 3.

Figure 3 shows a plan view of the side of the antenna

according to the preceding figures, where the so-called.
10 reference earth plane is located.

In the example shown -in the Figures, the antenna
according to the invention is constructed in so-called
microstrip technology, already used for the construction of
Waveguides for propagating signals in the microwave briefly

15 "antenna'" below, consists of two conductors separated by a
solid dielectric element. The said structure comprises a
rectanguiar plate 2 of dielectric material, on each face of
which a thin conducting plate 3, 4 is fixed. One of-the two
conducting plates 4, called an "earth plane", covers the

'20 entire surface of the dielectric plate 2. The other
conducting plate 3, the so-called "patch", is arranged in
the centre of the opposite face of the dielectric plate 2
and has a rectangular shape with dimensions significantly
smaller than those of the earth plane 4. The so-called patch

26 3 forms the resonating/radiating conductor, while the earth
plane 4 performs the function of an artificial earth. From a
supply and detection point P of the patch 3, namély in this
case the central point of one of its shortest sides 103,
there extends an input/output conductor 5 to which the

30 remainder of the circuit of a transceiver device (not



tors' length, their dlstanrp and-+-
position of the diode can be suita adj usted. — rf“’Tn the transqgejjver
devi ces, extraction, fromthe nodul ated~earrier wave reqﬁ&gagnc doed he

nndulatlon signal s containing |ogic i nformati on, h |t|. ,
on the <carrier wave transmtted, of tlHe Ioglc in alned in

| ocal S|gnals are
general ly perforned by neans of

j shown), for example a transponder, is connected.

efficiency, the mcrostrip-con

A diode 6 connects the patch 3 to the earth plane” 4. The
point of connectien of the diode 6 to the patch 3, the
so-called insertion point I, coincides with the median axis

5 M parallel to the shortest side 103 of the patch 3, while it

is arranged at a given distance D fhom_ﬂgge”mqf the
longitudindl ‘sides 203 of the pateh I perpendicular to the
said median axis M. Thewdiodeeﬁ,is arranged in the direetion
of conduction from the;Ratch 3- to the_ea;th plane 4 (Figure .
10 2) and is fixed to the antenna 1 on.the side where'the earth
plane 4 is located. In particular (Figure 2), in the région
of the ' insertion point I, the earth plane 4 has a
through-aperture 104, inside which an extension 7 of the
patch 3 forming ‘a connection to the detector/mixer diode 6
15 is accommodated se as to be electrically insulated from the
earth plane 4 “itself. The connectlon extension 7, on the
side whére the eafth plane 4 1is 1located, 1is connected
electrically to the patch 3 by means of a tubular conducting
bush 8 which passes from one side to the other of the
20 dielectric plate 2 through a hole 102 001n01d1ng with the
insertion point I itself.

_The 1nsertion point I of the detector/mixer diode 6 is
determined so as to obtaln the optlmum impedance matching of
the antenna 1 with the detector/mixer diode 6. Determination
26 of the insertion - point I is not easy, since the

detector/mixer diode 6 acts alternately as a loading device

for the antenna 1 and generator, during reception and
transmission. Matching of the impedance of the antennahl at
the insertion “_point I with the impedance of the

30 detector/mixer diode 6 must be performed taking this into



denDduIators and nodul ators. Mdul ators and denDduL@Lgrs are al so used in
so-cal l ed "transponders”, i.e. receiving/reflecting devi ces whi ch;,imnstead-

of+ gemerating their own transmission carrier wa e,THssméﬂﬁmb&ﬁﬂ§zmﬁﬁlon t he

carrier wave, preferably unnodul ated, which they re

transmtting station and which is rmdul atgd by amﬂwﬂ cted
back. These devi ces .possess the advantage t hat they 1 ocal
oscillators and the correspondi ng power circuits for generation of the
carrier wave. On account. of their small dinensions, the¥aare used

exten5|veﬂya??P$%ﬁecbﬂnﬁﬁFEEtl8n§p§ﬁ@13ﬁ<§iﬂq%ﬂaQﬁRP§%%D i gEhiFLPREYi on
systems wheg @piﬁgyr@é@pﬁﬁ | el 4 &@pﬂ{%cgrg%{dgﬁ 68? e?iex\ti Ht he

identification units frequency range and in
particular are mmmhlnhtbe purpowaye ringe. 1ﬁheﬂglbn tbelgnnmumg iy OnBEi on
and robotisation of industrial processes and plants of all kinds, there is
a tendancy Q%EQFQEPeqn@ﬁ@§§ﬂﬁap§aﬁﬂﬁe§ﬁﬁe5899§§téﬁa§&&h s§§téﬁ§ FatseRas

given risg ta.d hetﬁgegl%é)ef,ﬂgrpv ohhe ty aggc%a\]f‘é%]{ﬂégc %e%&e%esaﬁ gd

reduce their costs an nen3|on as far as possi vel opnent
of speci al ddshnoiogdegres tdfe approwamatisnge.as is tH&epehhectondf thbe
invention, therefore, is to provide an
patch 3, the input impedance of which assumes a
predetermined value matching the impedance of the
detector/mixef diode 6, -in particular for example of the-
10 order of magnitude of .the impedance of the detector/mixer
diode 6 or approximately .identical to the impedance of the

same at the resonant frequency w of the radiating antenna

structure (1). Obviously the r;ziating_ structure (1) is
constructed such that the resonant frequency wlO coincides
15 substantially with the frequency of the carrier wave.

With reference to the present example in which the
insertion point I is arranged on the median axis M of the
patch 3 parallel to the side 103 on which the detection and
supply point P is proﬁided, the distance D of the insertion

20 point I from one of the sides 203 of the patch 3 transverse
relative to the said median axis M is defined by the
relation with the input ipedance Zin of the radiating
structure 1 at the insertion point I at the resonant
frequency w

10
26 2, =2, (L, W, D, h, K, ZO,E,., Qs W, )
where: '
L: length of the side 203 of the patch 3
w: length Qf'the side 103 of the patch 3
: distance of the insertion point I from the side 203 of

30 the patch 3



antenna for transceiver devices or the like, in parfirﬁlnr for ————
receiving/reflecting devices, which results in a sinple, inexpensive and
extrenely conpact design of such devi ces, all of mﬁh@ﬁmmﬂﬁhﬁumR&duml ely

affecting, but on the contrary actually inproving t and
per f or mance. The invention achi evés the abov
antenna for transceiver devices or the like, as clained in alm '

The antenna is able to receive a carrier wave, preferably unnDduIated, and

modul at e tl}? sal glg@agcgmé %r?gagagogugia%rom the earth plane 4

K : 27/, with A,: wavelength in air

Z : characteristic impedance of vacuum
£+ : dielectric constant '
5Q,.,: merit factor of the antenna (célculable)
w, . : resonant frequency.

The point P for detecting and supplying the demodulated
signals received and the 1local modulation signals is
determine'd so as to coincide‘with the point of the patch 3-

10 where the electric field generated by the carrier wave is
equal to zero. |

During reception of a modulated carrier wave, the diode
6 acts as detector, extracting from the modulated carrier
the modulation signals and hence the information transmitted

15 therein. Owing to the particular arrangement of the
insertion point I, the level of the demodulated signals is
optimised. As a result of the pbsitioning of the detection
and supply point P, automatic filtering of all the
components of the carrier wave confined in the patch 3 can

20 be achieved. Only the baseband signals relating to the
information transmitted are output from -the patch 3, thus
avoiding the need for ©both a conventional envelope
demodulator and the filters associated therewith.

During reflection, the diode 6 acts as a modulator of

256 the carrier wave whiéh during this phase is transmitted
preferably unmodulated and which is confined in the patch 3.
The local modulation signals are sent to the antenna 1 at
the detection. and supply point P. Modulation can ‘'be
performed without the use of local oscillators and the usual

80 additional circuits associated therewith. The arrangement of



4 signhals, reflecting it-back. Denodul ation of the signals received
and nodul ation with the local transmni ssion signals is S therefore per f or med
wit hout having to use separate denodul ators and Im{sgﬁ@tﬂzts ch cedhi t h
the corresponding filters, local oscillators and tfhe u

associated with them In addition to the geductio |n

conponents and the extrenely sinple design, a con re uctlon in the
di rensions is also achi eved. The point chosen for detectlon and supplying
of the nDduLatlon Si cei yed and transnltted ensures that the carrier

i s confindd®8%t i Pgwglnﬁ fhégFes%?ﬁ‘? § adfind | RYPPIYdE oithean@odidapefint
of insertio@l%ﬁ&§§nré9519gﬁ Qﬁ&eekahém%é%édd'gﬂa g8 thg 1nseBe% JRoint

resonating/radi ati ng conductor forns the opfimum connecti on
and conduct®br .ofThither ediibis i ppteiveintat dbNfasibnt loft hehéevelrrafert heave

i I's received and the efficiency of reflection of the
?ggg??;?;g > %% thefdepection and supply p01%t P towards the internal

5circuits and thus result in optimum efficiency of reflection

of the carriep, wave itself, modulated with the 1local
modulation signals.
The efficiency of the antenna according to the invention
both during reception and transmission/reflection is also -
10 influenced by additional- parameters which depend in each
case on the operating conditions, such as type of
modulation, structure of the analog or digital signals,
wavelength of the carrier and frequency of the modulation
signals, and type of polarisation. All of this influences
15 the dimensions of the antenna, the choice of diode, the
polarisation current of the diode, where present, and the
orientation of the antenna and/or the diode itself.
In the case, for example, of a system with at least one
transmitting/receiving station and a transponder, in which a
20 carrier wave of between 5.72 and 5.8 GHz is used to send
information to the  transponder, it is appropriate to
modulate the amplitude of the carrier, whereas, in order to
send data from the transponder to the station, the carrier
is frequency-modulated. When the data received and
25 transmitted are of the digital type it is preferable to use
ASK amplitude modulation during reception and frequency
modulation of the carrier during transmission/reflection, as
in the case where the carrier is mixed with a medium
frequency signal obtained from frequency modulation, for

30 example FEK modulation.



The i-nvention also relates to other features which further inprove the.

abovenenti oned antenna and which are described in-the—subclai ns. The
characteristic details of the invention and the advantag Re sedting
thereformw || emerge nore clearly fromthe degbisd referred
enbodi nent, illustrated by way of a non-l9gmti ng “imﬁk
acconpanyi ng draw ngs, in which: Figure 1 ve View
of the side of the antenna constructed |n n1crostr|p Lenhﬂgg_gy, wher e
t he so- called patch is |ocated; gure 2 shows Cross-section

t hrough tRe ant®hna gﬁrylng Fi dtfe 1994%4ﬁ§%ﬁ%ﬁﬁcﬁ ?ﬂ@rﬁ@Fect6F7n1xE?
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vi ew of the side of 'the antenna

the waveform and the amplitude of the modulating signals, in
particular during reception.

In this case, the dimensions of the antenna, 1in
particular the patch 3, are ektremely small, namely of the
order of ten millimentres or so for the side 103 and 203,

while the distance D of the insertion point from the side

203 of the patch 3 is a few millimetres. Further-more, in.

view of the extremely small dimensions of the patch 3, the
tolerances for determining the insertion point I are
relatively large, the extension of the pins 106 of the
detector/mixer diode 6 not being insignificant compared to
the surface area of the patch 3. In this case, for most of
the commercially available diodes 6 with characteristics
suitable for the purpose, it has been shown that the
impedance matching between radiating antenna structure 1 and
diode 6 is almost alWays ensured, within the context of the
operational requirements of the antenna, when the impedance
of the radiating structure 1, or the patch 3, at the
insertion point is between 10 and 100 ohms, in particular
from 40 to 50 ohms.

With special plane polarisation of the carrier wave, the
efficiency of the antenna both during reception and
reflection is optimum when, as shown in Figure 3, the diode
6 is oriented- with the axis C which joins the two pins 106,
parallel to the side 203 of the patch 3, the said side 203
of the patch 3 and the said axis C.being oriented at an
angle of 90° with respect to the plane containing the

electric field of the carrier wave.

Y



5 7 according to the preceding figures, where-the-so-called -

reference earth plane is |ocated. In the exanpl-e shown in the
Fi-gures, the antenna according to the invention isyébﬂ- , niReplaced c 3| | ed
mcrostrip technol ogy, already used for the construc;ﬂ [ﬂ des for
propagating signals in the mcrowave briefgy "antenng I sts of

two conductors separated by a solid dielectric elenent. The said structure
conprises a rectangular plate 2 of dielectric materi.al, on each face of

uhi oh 2 L0, SHUELIR PLAES, s laed, g of e b conduet ng,
dielectric empbodiments described and illustrated herein, but may also
be substantially variéd and modified, in particular from a
constructional point of view. The antenna/diode structure of

5 the present invention may be used with any type of radiating

antenna structure for any type of use, all of which without

departing from the underlying principle described above and

claimed below,.



plate-2: The other conducting plate 3, the so-called "patch™, s arranged
in the centre of the opposite face of the dielectric p:”"mm,mmu

reet angul ar shape with di mensions significantly smalle u ﬂ”"m,he
earth plane 4. The so-called patch 3 forns the resonatifig/ fadtating *» -
conductor, while the earth plane 4 performg the function of an artificial
earth. Froma supply and detection point of one of its-—shortest sides-103,
there extends an input/output conductor 5 to which the remai nder of the

circuit of a transceiver device (not_shown), for exTnﬁli&aﬂ L is -
_ . The
u‘ ' rtion

et
connect ed.l + A diode 6 connect Lihef pht®iS3 to|thd nﬁ’
poi nt of connection of the diode 6 to the patch 3, the '

point |, coincides with the nedian axis Mparallel to the shortest side 103
of the patch 3, while it is arranged at a given distance D fromone of the
| ongi tudi nal sides 203 of the patch 3 perpendicular to the said nmedian axis
M The diodd-6 fBt§PREngedOrn t HEaNSEIMEGh of IRGHRRRt | 0ATT r o Ehe ﬁ&#@g 3
to the eaft : LElgyre ang 1S . fjxe a ide
where t hegeg?tgﬁagﬁgﬁégghi ghl o@a%%d.g ﬁ‘%‘?&t :jdcéu eaé [ g%)?ééwz??‘oﬁgﬁ {(EZ ?Lesgi on
of the inseassooipbedt witht he epaditphgnantdehas athruotighe apey t 86 €as040

i nsi de which an extension 7 of the patch . )
form a single integrated device which is alternately able to

receive a modulated carrier wave and Qemodulate from the
said wave the modulation sighals'.received as well as
10 modulate, with local modulation signals, a locally génerated
carrier wave transmitted, or modulate an unmodulated carrier
wave received, reflecting it back, while the modulation
signals of the modulated carrier wave received and the local
modulation signals transmitted aré respectively detected and '
15 supplied to the radiating structure (1) at a point (P) of
the said structure, where the electric field of the carrier
wave is equal to zero.
2. Antenna according to Claim 1, characterised in that it
has at least one resonatihg/radiating conductor (3) which
20 has a resonant frequency corresponding to the frequency of
the .carrier wave wused and which is connected via a
detector/mixer diode.(6) to an earth (4), tﬁe detector/mixer
diode (6) being oriented in the direction of conduction from
the resonating/radiating conductor (3) to the earth (4) and
g5 the detector/mixer diode (6) being connected .to the
resonating/radiating conductor (3) at such a.point (I) of
the said conductor (insertion point) as to obtain optimum
impedance matching between the characteristic impedance of
the , radiating structure (1), or the resonating/radiating

3o conductor (3), with reference to the said insertion point



6 3 formng a connectioen-to the detector/ m xer diode 6 i s accommobdated
so as to be electrical i nsul ated fromthe earthupﬁ Necdolf SeLi _
cennecti on extension f%% efWeB&mmglmgﬁre t he eart ﬁ#%%%iéi@ééﬁﬁgﬁt d, is
connected el ectricall yeH l ’IBW y neans of ctThg bush,

8 which passes from on t herlof the diele | ' ugh

a hole 102 coinciding with the 1'n I on point | itsela Ilmllm ﬂ" I Ir

insertion point | of the detector/mxer diode 6 is . "« ¢ L #n s
; (I), and the impedance of the detector/mixer diode (6).

3. Antenna according to Claims 1 or 2, characteri§ed in
that the point of insertion (I) of fhe.detector/mixer'diode_
(6) on the resonating/radiating conductor (3) coiﬁcides with
5 the point of the resonating/radiating conductor (3) where
the characteriétic impedance is of the-order of magnitude of
or substantially identical +to- the impedance of the
detector/mixer (6) at' the resonant frequency w10
corresponding to the frequency of the carrier wave.

10 4. Antenna according to one or more of the .pfeceding
claims, characterised in that the detector/mixer diode (6)
may have applied to it a polarisation current which
cohstitutes a parameter for adjusting and correcting the
waveform and amplitude, in particular of the modulation

15 signals received.

5. Antenna according to one or more of the preceding
claims, characterised in that, with a predetermined
direction of polarisation of the carrier waves, the
detector/mixer diode (6) and/or the radiating structure (1)

20 are also oriented in a predetermined manner with respect to

the direction of polarisation of the carrier wave
. corresponding to maximum efficiency of receptioﬁ and

transmission or reflection.

6. Antenna according to one or more of the preceding

25 claims, characterised in that it is able to be associated
with a receiving/reflecting device, of the known type called
a "transponder", in particular for use with carrier waves 1in
the microwave range, the radiating' structure (1) being
formed by a waveguide with a so-called microstrip structure.

30 7. Antenna according to Claim 6, characterised in that the
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deternmi'ned so as to obtain the- eptl mum i npedance mat chi ng
with the detector/ni Jéissglqge 6. Deternination of thelns@, jﬂ) Eﬂ@l

not easy, since the d eplgppde 6 acts al ternate

device for the antenn / or, during reception~and transm SSI on
Mat chi ng of the inpedan enna],’B at the i ngﬁé 0 EII Tt

t he i npedance of the detector/m xer diode 6 nust bd| per 16 h| S
into account, in order to optimse sinultaneously t | . dyring

reception during transm SS|on/reerct|on For this .

pur pose, tlhge?ﬂ%%FWSZrﬁGFﬁFmg nﬁ?nﬁlﬁlcé}@f"‘er A nedths pePrAhiaf 936Ph is |
theoreti cal kyryeg! oy NG | ééﬁguc?%eﬁlé%e ?Set{nléci’f-‘lf%%féaip,oi ??t Te Qltéﬁg&e

to a good and adequdte degree o roxi mati on _
" patch 3, t heec banigul apedahepeofwhiftichcassoigssa wirddetles nmiedlgakoae of

mat chi ng the i npedance of the detectoy/m xer diode_ 6, in particular for
exanpl e of ¥heCBFHBr CONINEEFATL lﬁ’&@t@f 4k | ApERaRas 1A ERE tHePdENSH/ TRy

di ode 6 o @I?P&waﬁg'gefbgf&% 8 i gem?daggse% &@epa%gﬁlgi B9,
guency err rad I a antenna s ).
Gbvi ousl y tpeefadhlbl y nigy Sé rpCa ts eofls);olmcaméléucbed matBribat. t he resonant
frequency wg?rrAntenna according to Claim 7, characterised in that the
point (P) for detecting and supplying the modulating
signals, during reception and transmission, coincides with
10 the middle point of one of the lateral edges (103)-of the
resonating/radiating conductor (3).
9. Antenna according to Claims 7 or 8, characterised in
that the insertion point (I) of the detector/mixer diode (6)
is provided so as to coincide with the median axis (M)
15 parallel to the side '(103) of the reéonating/radiating
conductor (3) on which the detection and supply point (9) is
provided, and at a predetermined distance (D) from one of
the sides’ (203) of the resonating/radiating conductor
transverse relative to the said median axis (M), which
20 distance is determined experimentally and/or theoretically
S0 as to ensure optimum impedance matching of the
resonating/radiating conductor (3) at the insertion.point
(I) with the impedance of the detector/mixer diode (6) at
the carrier wave frequency. |
25 10. Antenna according to Claim 9, characterised in fhat the
distance (D) of the insertion point (I) on the median axis
(M), from the side of the resonating/radiating conductor (3)
is determined by the relation with the input impedance Zin
of the resonating/radiating conductor (3) at the insertion

zo boint (I) at the said carrier wave frequency w defined by

10’



coi ncides substantially with the frequency of the carrier wave. Wth
reference to the present exanple in which the insertion poi nt

| -i s arranged on t Tids ShediHasBeax Repldtdof t he patch 3 allel to the side 103
on which the detecti point P is provii of
the insertion point Jﬂ'll [I"ﬁ"ﬁlim the si d¥s 203 of Dtrans erse
relative to the said nedian axis Is defined by t e

i nput i npedance Z[err] of

1 the following equation: .- I I"l"l ”I’” T
Zin = 23, (L, W, D, h, K, Z_,E, Qs Wp) e L’,!””’l,”l”,
where:
L, W: dimensions of the sides (103, 203) of the
5 resofiating/radiating conductor (3)
D : distance of the insertion point (I) from the side
(203) of the resonating/radiating conductor (3)
transverse relative to the median axis (M)

h : thickness of the dielectric element (2)

10 K¢ 2ﬂ%10 with)koz wavelength in air
ZO: characteristic impedance of vacuum
En: dielectric constant
QT: merit factor of the antenna (calculable)
w,,¢ resonant frequency,

15 while the input impedance Zin corresponds to an empirical or
.experimental value aimed at optimising the impedance
matching between detector/mixer diode (8) and
resonating/radiating conductor (3), during reception and
transmission/reflection, in particular of the order of

20 magnitude of or even identical to the impedance of the
detector/mixer diode (6).

11. Antenna according to one or more of Claims 7 te 10,
characterised in that the detector/mixer diode (6) is
connected to the radiating antenna structure (1), on the

25 Side where the eéarth conductor plate (4) is located, an
extension (7) being provided on the said side for connecting
the resonating/radiating conductor (3) to the detector/mixer
diode (6) which coincides with the zone of the insertion
point (I) and is insulated electrically from the earth

5o conductor plate (4), while the said connection extension (7)



the radiating structure 1 at the i nsertion point | at the resonant
frequency werr]: Z[ err] Z[err] (L, W D, h, K erFT"ZPérFT“‘Terr],

Q-efr} Werr]) where: L: Iength of the side 203 of\%ﬁﬂ B R g

| ength of the side 103 of the patch 3 D di stance n pbi nt
1 fromthe side ZOSKHWIIJI ﬂlz“l""lmﬁ h 3 hi5 distanc 3 fr
the earth plane 4 r] wwth [err] : ir —
Z[err]: characteristf meddncé of vacuum [err]: dlelectrlc constant

Qerr]: nerit factor of the antenna (calculable) Werr]: resonant
frequencyl is Conmt?)@)l ﬁteptrwabbye i ﬁ'@earRPI%ﬂﬁipﬂ%ll?@S‘?%tH’é&éHﬁ@bﬁed

oINS T eS| SR 6 £ 8080 ScdBAGEPLAE ARl
by the carrdgyxmayvewigheasdd tfséetfon point DQTII)ngarli@CiélalslsﬁlmgOf tArough
nodul ated carrier wave, the diode 6

from one side to the other of the dielectric plate (2).

5 12. Antenna according to one or more of the preceding
claims, characterised in that, in the case of polarised
carrier waves, the detector/mixer diode (6) is oriented,
with the axis (C) connecting the two pins (106), in a
predetermined manner with respect to the sides of the

10 resonating/radiating cghductor (3) and, in particular, in
the case of plane polarised waves, the said axis (c) is
oriented parallel to the side (203) of the
.resonating/radiating conductor (3) which is transverse
relative to the median axis (M) coinciding with the

15 insertion point (I), the said side (203) being oriented at
angle of 90° with respect to the plane of polarisation of
the electric field of the carrier wave.

13. Antenna according to one or more of the preceding
claims, characterised in that the detector/mixer diode (6)

20 constitutes a demodulatof preferably of amplitude-modulated
carrier waves received and a frequency modulator of the
carrier waves transmitted/reflected, preferably a miker of
the carrier " wave transmitted/reflected with a
frequency-modulated medium frequency signal.

26 14. Antenna according to one or more of the preceding
claims, characterised in that in the range of miérowaves, in
particular of .the order of magnitudg of 1A to 20 GHz,
preferably 5 to 10 GHz, the distance (D) of the insertion
pdint (I) is determined in -correspondat"tce with a matched

%0 input impedance Zin of the resonating/radiating conductor



acts-as detector, extracting fromthe nodul ated cafrier the nodul ation
signal s and hence the information transmitted ther I,IJH

particul ar arrangenent—of the insertion point I, SHee 1%8 %R&ggxd

denodul ated signal s a result- of the mkuu m ll t he

detection and suppl ll @'"ll IH) tic fil tering of t ents of
*| ne

the carrier wave con tn Yt he patch 3 can be achieved. Only the baseband |
signals relating to the information transmtted are output fromthe patch
3, thus he neled for

ot h 5 camié | Bhial TS dSEE SR RA G, (1) from 1o BE%'18d'ohRE,

particular from 40 to 50 ohms.
15. Antenna according to Claim 14, ‘characterised in'that,
for a carrier wave at 5.76 GHz, the dimensions of the
6 resonating/radiating conductor (3) are of the order of ten
millimetres or so for the sides (203) oriented transversely
relative to the median axis (M) and for the sides (103)
parallel to the said median axis (M); whereas the distance
(D) of the insertion point (I) from one of the said

10 transverse sides is of the order of a few millimetres.



and the filters associated therew th. During reflection, the diode 6
acts as a nodul ator of the carrier wave which during-this-phase—ts—
transyitted preferably unnodul ated and which is confined in the patch 3.
The local nodul ation signals are sent to the antenrfhisShestH lated | pn and
supply point P. Modul ation can be performgd w thout umllmﬁ l al
oscillators and the usual additional .circuits associ. - he
arrangenent of the point P for detecting and supplying the nodul ated
signals received and transmtted, and of the insertion point | of the diode
6 preventl di ffusion of the carrier M%d t he detection and supply
point P towards the internal circuits and thus result in optinumefficiency
of reflection of the Anaenraefomaransdesieobf denibced aretheniltiket he | ocal

nodul ati on signal s. The efficiency of the antenna according to the

I nvention both _during reception and transm ssion/reflection is also
i nfl uenced by dddi ¥ oARtePARakOrer ST ARFEH YeDeAE Vil CEactr c5B8 dritkSwe in

oper at i n% opadi it(?@sel%ﬁ‘l%na@é type ;ﬂ[‘ewé a&k‘oggp%.tr‘ra%t WsaPladdies 2034 09
a t'he ’

or digit signals, wavelength o carrier an
demodulators and the associated circuits, according to the

invention a detector/mixer diode (6) is associated with the
radiating antenna structure (1), so as to form a single
device which 1is alternately able to receive a modulated
10 carrier wave and demodulate from the said wave the
modulation signals received as well as modulate, with local
modulation signals, a carrier wave, reflecting it for
exXxample back to the emitting source. The modulation signals
received and the local modulation signals transmitted are
15 respectively detectec} and supplied to the  radiating
structure (1) at a point (P) of the said structure, where
the electric field of the carrier wave is equal to zero. The
point of insertion (I) of the detector/mixer diode (6) in
the radiating structure (1) is determined so as to obtain
20 optimum matching between the impedance of the radiating
structure (1) at the insertion point (I) and of the

detector/mixer diode (6), during reception and transmission.



frequency of the nodul ation signals, and type of ol Py sqﬁ
i nfl uences the di nensions of the antenna,
pol ari sation current of the di-ode, where present,

In th

t he antenna and/or the diode itself.

t he ch0|

eg'rc.}aS“e e

ﬁﬂet een lacec;s
a

systemwi th at | east one transmtting/receiving station and a transponder

in which a carrier wave of betmeen 5. 7hg1and 5.8 GHz is
information to the transpopnder, it is appropriate to
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it isgpreferable to use ASK anplitude nodul ation during reception and
frequency ~ .nodul ation of - the carrier during

transm ssion/reflection, as in the case where the '
medi um.frequency signal obtained fromfrequency n
. nmodul ati on. By varying the poIarisaY‘on o
detector/m xer diode 6, it is possible to-nodify
and the anplitude of the nodul ating signals, in: ) '
reception. In this case, the di ABRERA&GTE of the antenna in

particul ar the patch 3, are extrenely small, nanely of the order of ten
mllinmetres or so for tAREerﬁadEorlQéar%@én?éBdew%bé%ﬂmedmé ance D of the

i nsertion point fromthe srde 203 0f the patch 3 15 a Tew mllinetres.
Further-nmore, in view of the extremely small dinmensions of the patch 3, the
tol erances for déireramnangenhe IQSeHHBQ@q@ﬁWﬂrIdQM¥9QQH%R|VB?ylﬂkﬁglethe

extension Cg éﬁgéé)Eb eliminate the presence of separate modulators and

demodulators and the associated circuits, according to the
invention a detector/mixer diode (6) is associated with the
radiating antenna structure (1), so as to form a single
device which is alternately able to receive a modulated
10 carrier wave and demodulate from the said wave the
modulation signals received as well as modulate, with local
modulation signals, a carrier wéve, reflecting it for
example back to the emitting source. The modulation signals
received and the local modulation signals transmitted are
15 respéctively detected and supplied to the  radiating
structure (1) at a point (P) of the said structure, where
the electric field of the carrier wave is equal to zero. The
point of insertion (I) of the detector/mixer diode (6) in
the radiating structure (1) is determined so as to obtain
90 optimum matching between the impedance of the radiating
structure (1) at the insertion point (I) and of the.

detector/mixer diode (6), during reception and transmission.

Figure 1



106 of the detector/m xer diode 6 not being insignificant conpared to the
~surface area of the patch 3. In this case, for nost of the commercially
avai l abl e diodes 6 with characteristics suitable for the purpose, it has
been shown that the inpedance matchi ng betweeffFFadirat g amnl structure
1 and diode 6 is al npbst al ways ensured, withif @Eﬁ?&ﬁﬁﬁ%&f*i

operational requirenents of the antenna, whenithe kr? ﬁ f tihe
“radiating structure 1, or the patch 3, at theljih&e Eﬂ st bet ween 10
and 100 ohns, in particular from40 to 59 oh Wtinh speclal plane
pol ari sation of the carrier wave, the- eff|C|ency of the antenna both
during reception and reflection . s opti numwhen, as shown in Figure 3, the
diode 6 is oriented with the axis C which joins the two pins 106, parallel
to the side 203 of ANEENSACFOR, TRANRSCEIVER| BEVRCBSORt EBEpRIEE 3 and t he
said axis C being oriented at an angle of 90[err] with respect to the

The invention relates to an antenna for transceiver devices
or the like, having a radiating structure which is provided in
combination with a single detector/mixer diode; - the radiating
structure being formed by a waveguide with a so-called microstrip
structure having a resonating/radiating conductor formed by a
conductor plate of quadrilateral, preferably rectangular, shape
which coincides with the middle zone of an earth conductor plate,
a so-called earth plane, from which it is separated by a layer
of dielectric material, preferably by a plate of solid dielectric
material;

- the detector/mixer diode connecting said
resonating/radiating conductor with the earth conductor;

- the resonating/radiating conductor being connected at a
predetermined point to an input/output conductor for the
received signals and the transmitted signals.

Document GB-A-2223130 (see Fig. 3) discloses an antenna of
the above mentioned kind, being formed by a patch antenna
connected to a local oscillator. The patch and the earth plate
of the antenna are connected together by a mixer diode. The
point of connection of the mixer diode to the patch is located
off-centre of a patch diagonal, in one corner. The radiative
signals received by the antenna and the local oscillator signals
fed to it excite resonances with non zero amplitudes at the mixer
connection point. The radiative and the local oscillator signals
are therefore combined on the antenna patch for subsequent -

-

mixing. The mixer diode developes intermediate frequency signals
which are extracted from the antenna patch through a coaxial lead
having an internal conductor and an outer shield. The internal
conductor is bonded to the centre of the antenna patch, while the
shield is connected to the earth plane of the antenna. The



10 pl ane containing the electric field of the carrier wave.

bviously, the invention is not l[imted to the enbodi nents descri bed and
illustrated herein, but nay al so be substantially varied and nodified, in
particular froma constructional point of view ntennal/diade structure
of the present invention nmay be used with any t ﬁ@iﬂa‘{:gﬂr@ﬁ—lg}?ﬁ enna
structure for any type of use, all of which wthput departin r omgt he
underlying principle described above and cl ai me lg;gleout F@hﬁ 1.
Antenna for transceivers devices or the dike, h A

intermediate frequency signal must then be further processed for
extracting the information signals carried by the received waves.

Document EP-A-0 412 884 related to a system for data
transmission between an active central station and at least one
passive local station. The passive local station are able to
receive and demodulate a modulated carrier wave transmitted from
the central station and to locally modulate and to reflect back
an unmodulated carrier wave transmitted to it by the central
station uéing the same antenna for alternatively transmitting and

‘_receiving. Also this antenna shows a microstrip radiating
structure. For extracting the received information signals and
charging the information signals to be transmitted the antenna
must be provided in combination with modulators and demodulators
units.

Document DE-A-40 17 625 discloses a microwave transponder
having an antenna which is formed by two microsripe-conductors
being complanar and longitudinally aligned and which are spaced
apart one of the other with their facing ends. This two facing
ends of the two conductors are connected together by a diode.
By commuting the diode in an on and off state of conduction the
antenna radiating structure is alternatively able to getting in
resonance or not with the carrier wave. This allows to perform
modulation and demodulation of the carrier wave without providing
modulation or demodulation units. In order to adjust and
dimensionate the antenna in the way as to obtain maximum
,efficiency, the microstrip-conductors’ length, their distance and
the position of the diode can be suitably adjusted.

In the transceiver devices, extraction, from the modulated
carrier wave received, of the modulation signals containing logic
information, and superimposition, on the carrier wave
transmitted, of the logic information contained in local



radi ating structure (1) mhlch I's provided in conbination with a single
detector/ m xer diode (6). t he radlatlng structure (1) being
formed by a wavegui de with a so-call gs . rip structure (1)

having a resonating/radiating conductor (3) for pnduct or
pl ate of quadrilateral, preferably rec h
coincides with the mddle. zone of an pavdid. U Q pl dfe (4), a
so-cal | ed earth plane, fromwhich it i|iS=separated iy & i adyer of
dielectric material (2), preferably by & pl ate of di el ectric
mat eri al ; the detector/m xer diode (6) connecting said
resonating/radiating conductor (3) with the earth conductor (4);

t he resonat [radi ati conduct or be| conne
predet er M ‘?éé% ﬁ'g?%f%n PfiBut 591%{ 11y °’5'5‘?‘1%Iuc¥’gr {“?)anlsor fhe
recei ved &a@thilsatwnb tamd modulatotrsans rucbdtelhlsmx;maasd demcduilatiorad dare

oot AR 15 ORI e Ohat s SR8 M ccting
evices whlch 1nstea of generating their own transmission
carrier wave, use for transmission the carrier wave, preferably
unmodulated, which they receive from a remote transmitting
station and which is modulated by them and then reflected back.
These devices possess the advantage that they do not require
local oscillators and the corresponding power circuits for
generation of the carrier wave. On account of their small
dimensions, they are used extensively in telecommunications and
in control and remote identification systems where they are
combined with local control devices or with the identification
units. The frequenc? ranges used may be of any kind and in
particular are within the microwave range. Owing to the growing
automation and robotisation of industrial processes and plants
of all kinds, there is a tendancy towards’ increasingly
widespread use of such systems. This has given rise to the need
to improve the transceiver/réflecting devices and reduce their
costs and dimensions as far as possible, with the development of
special technologies in the microwave range.

The object of the invention, therefore, is to provide an
antenna for transceiver devices or the like, in particular for
receiving/reflecting devices, which results in a simple,
inexpensive and extremely compact design of such devices, all of
which without adversely affecting, but on the contrary éctually
,improving their operation and performance.

The invention achieves the above objects with an antenna for
transceiver devices or the like, as claimed in Claim 1.

The antenna is able to receive a carrier wave, preferably
unmodulated, and modulate the said wave with local modulation



10 i pl ane containing the electric field of the carrier wave.
Qbviously, the invention is not limted to the enbodi nents described and

illustrated herein, but may al so be substanti al [[y_varred, and fil ed, in
particular froma constructional point of view |THe ?%%xﬁ%ﬂﬁﬂggk tructure
of the present invention may be used with any type of di-gfai ant enna
structure for any type of use, all of which wt cﬁﬁ@dé¥grn" ol t he

under |l yi ng principle descri bed above and cl ai ne el Ow.
.

signals, reflecting it back.

Demodulation of the signals received and modulation with the
local transmission signals is therefore performed without having
to use separate demodulators and modulators, together with the
corresponding filters, local oscillators and the usual circuitry
associated with them. In addition to the reduction in the number
of components and the extremely simple design, a considerable
reduction in the dimensions is also achieved. The point chosen
for detection and supplying of the modulation signals received
and transmitted ensures that the carrier is confined entirely in
the resonating/radiating conductor, and the point of insertion
chosen for the detector/mixer diode on the resonating/radiating
conductor forms the optimum connection between diode and
conductor. This results in optimisation of both the level of the
demodulated signals received and the efficiency of reflection of
the locally modulated carrier.

The invention also relates to other features which further
improve the abovementioned antenna and which are described in the
subclaims. '

The characteristic details of the invention and the
advantages resulting thereform will emerge more clearly from the
description of a preferred embodiment, illustrated by way of a
non-limiting example in the accompanying drawings, in which:

) Figure 1 shows a perspective view of the side of the
antenna constructed in microstrip technology, where the so-
called patch is located;

Figure 2 shows a cross-section through the antenna of
Figure 1 in the area of the detector/mixer diode and along
the line II-II of Figure 3.

Figure 3 shows a plan view of the side of the antenna



d ai ns 1. Antenna for transceivers devices or the |like, having a

radiating structure (1) which is provided in conbination ~wth a single
det ector/ m xer diode (6). the radiating. st ) being
formed by a wavegui de with a so-call & ture (1)
havi ng a resonating/radi ati ng conductor (3) fo ﬁb’%ﬁf ‘%’]Bﬁ f onduct or
plate of quadrilateral, preferably reqt g4 ulg ....... ape Whif ch
coincides with the mddle zone of an gartheconductor plg e (4), a
so-cal |l ed earth plane, fromwhish it is separated by a |l ayer of
dielectric material (2), preferably by a plate of solid dielectric
mat eri al ; the detector/m xer diode (6) connecting said

resonati ng/ rad%@&é a%ﬁﬁnq__%ct (g)r yg?qgéhefe where t(ilondggtgr 14&

the resonating/ra g con {Ct i Ng Tonnect e
predet er mi ned peferepnpe earth phpue/ dat pacated.

In the example shown in the Figures, the antenna according
to the invention is constructed in so-called microstrip
technology, already used for the construction of waveguides for
propagating signals in the microwave briefly "antenna" below,
consists of two conductors separated by a solid dielectric
element. The said structure comprises a rectangular plate 2 of
dielectric material, on each face of which a thin conducting
plate 3, 4 is fixed. One of the two conducting plates 4, called
an "earth plane", covers the entire surface of the dielectric
plate 2. The other conducting plate 3, the so-called "patch",
is arranged in the centre of the opposite face of the dielectric
plate 2 and has a rectangular shape with dimensions significantly
smaller than those of the earth plane 4. The so-called pétch 3
forms the resonating/radiating conductor, while the earth plane
4 performs the function of an artificial earth. From a supply
and detection point of one of its shortest sides 103, there
extends an input/output conductor 5 to which the remainder of the
circuit of a transceiver device (not shown), for example a
transponder, is connected.

A diode 6 connects the patch 3 to the earth plane 4. The
point of connection of the diode 6 to the patch 3, the so-called
insertion point I, coincides with the median axis M parallel to
the shortest side 103 of the patch 3, while it is arranged at a
.given distance D from one of the longitudinal sides 203 of the

- patch 3 perpendicular to the said median axis M. The diode 6 is
arranged in the direction of conduction from the patch 3 to the
earth plane 4 (Figure 2) and is fixed to the antenna 1 on the
side where the earth plane 4 is located. 1In particular (Figure
2), in the region of the insertion point I, the earth plane 4 has
a through-aperture 104, inside which an extension 7 of the patch



conductor (5) for the received signals and the transmtted

signals, characterized in that the detector/m xer diode (6) is
connected to the resonating/radi ati ng conductor (3) and to the
earth 11  conductor (4), being
oriented in the direction of conduction from]/ i ARt i ng
conductor (3) to the earth conductor (4); t he |l dRERIAGENENK SHEBT dile ( 6)
bei ng connected to the resonating/radi ati ng cgnduct gr, ( u a
poi nt (| ) - 6 ’ 1 Date :.! 1@8@ .

3 forming a connection to the detector/mixer diode 6 is
accommodated so as to be electrically insulated from the earth
plane 4 itself. The connection extension 7, on the side where
the earth plane 4 is located, is connected electrically to the
patch 3 by means of a tubular conducting bush 8 which passes from
one side to the other of the dielectric plate 2 through a hole
102 coinciding with the insertion point I itself.

The insertion point I of the detector/mixer diode 6 is
determined so as to obtain the optimum impedance matching of the
antenna 1 with the detector/mixer diode 6. Determination of the
insertion point I is not easy, since the detector/mixer diode 6
acts alternately as a loading device for the antenna 1 and
generator, during reception and transmission. Matching of the
impedance of the antenna 1 at the insertion point I with the
impedance of the detector/mixer diode 6 must be performed taking
this into account, in order to optimise simultaneously the
efficiency during reception and that during
transmission/reflection.

For this purpose, the insertion point I may be determined
experimentally or theoreticaliy. In the latter case, the
insertion point I is calculated to a good and adequate degree of
approximation, as is the point of the patch 3, the input
impedance of which assumes a predetermined value matching the
impedance of the detector/mixer diode 6, in particular for
example of the order of magnitude of the impedance of the
,detector/mixer diode 6 or approximately identical to the
impedance of the same at the resonant frequency w,, of the
radiating antenna structure (1). Obviously the radiating
structure (1) is constructed such that the resonant frequency wy,
coincides substantially with the frequency of the carrier wave.

With reference to the present example in which the insertion



of the said conductor (3) (insertion point) as to obtain optinmm
I npedance matching between the characteristic i npedance of the
radi ati ng structure (1), or of the resonating | ating conductor (3),

with reference to the said insertion point (I), ke pg& e of

t he detector/m xer diode (6); t he detector/ mjker éAod %ﬁ

arranged on one side of the antenna structurg| bk Qﬂt5|

structure (1) and having a predeternined orient atiitg——— "W pefit to

t he antenna structure, depending on The fact whether the carrrer wave
I's polarised and on the predeterm ned direction of polarisation of the
carrier wave, t he conductor .(5) for detecting and supplying

respect i aﬁéynéhf 18 G bed $AthARdig hhausHy g&eéhe attllny P@@;
connect e ol nt resonating/ra |at|n uctor at
whi ch theto the| ééfineu 3 ey whiehethgr detiectann .%ncéqavappix peist P isgo

as to foéé&é\hdéﬁ egilﬂé & gtcee of 6!5 Eﬁéeiﬂéé‘ﬂ:ion ﬁmtt' at QéoﬁtaéﬁéeéfVﬂY@S
and deno from sai dul at ed carrier wave the

ting at same mo
odul ot Fhdes ok ChE TR LAFTRAVSIRE SR (16 | e 444 median
gener at ecayehsl N difs defdingibloy gheogellhyiganeithethe input impedance Z,, of

the radiating structure 1 at the insertion point I at the

resonant frequency wi,: '
Zin = Byp (L, W, D, h, K., Z,, T, Qp, Wy,)

where:

L: length of the side 203 of the patch 3

W: length of the side 103 of the patch 3

D: distance of the insertion point I from the side 203 of the
patch 3

h distance of the patch 3 from the earth plane 4

K,: 27w/A\, with )A,: wavelength in air

Z.: . characteristic impedance of vacuum.

€7: dielectric constant

Q;: merit factor of the antenna (calculable)

W,0: resonant frequency

The point P for detecting and supplying .the demodulated
signals received and the local modulation signals is determined
80 as to coincide with the point of the patch 3-where the
electxib field generated by the carrier wave is equal to zero.

During reception.of-a modulated carrier wave, the diode 6
acts as detector,:extracting from the modulated carrier the
,modulation signals and hence the information transmitted therein.
Oowing to the particular arrangement of the insertion point I, the
level of the demodulated signals is optimised. As a result of
the positioning of the detection and supply point P, automatic
filtering of all the components of the carrier wave confined in
the patch 3 can be achieved. Only the baseband signals relating
to the information transmitted are output from the patch 3, thus



carrier wave and transmtting said modul ated carrier wave or nodul ate

Wth said |locally generated nmodul ati on signals an unnodul ated carrier
wave received and reflecting it back, the denodul ated nodul ati on
signal s received and the nodul ati on signals rarsS T L et '
respectively directly detected at REPLACEM&NTSHEET

12 and directly supplied to the point &

resonating/ radiati ng conductor (3) without procegsPH§’ The ----------- &rgna s in

further nodul ati on or denodul ati on units8

avoiding the need for both a conventional envelope demodulator
and the filters associated therewith.

During reflection, the diode 6 acts as a modulator of the
carrier wave which during this phase is transmitted preferably
unmodulated and which is confined in the patch 3. The local
modulation signals are sent to the antenna 1 at the detection and
supply point P. Modulation can be performed without the use of
local oscillators and the usual additional circuits associated
.therewith. The arrangement of the point P for detecting and
supplying the modulated signals received and transmitted, and of
the insertion point I of the diode 6 prevent diffusion of the
carrier wave beyond the detection and supply point P towards the
internal circuits and thus result in optimum efficiency of
reflection of the carrier wave itself, modulated with the local
modulation signals. '

The efficiency of the antenna according to the invention
both during reception and transmission/reflection is also
influenced by additional parameters which depend in each case on.
the operating conditions, such as type of modulation, structure
of the analog.or digital signals, wavelength of the carrier and
frequency of the modulation signals, and type of polarisation.
All of this influences the dimensions of the antenna, the choice
of diode, the polarisation current of the diode, where present,
and the orientation of the antenna and/or the diode itself.

) In the case, for examplé, of a system with at least one
transmitting/receiving station and a transponder, in which a
carrier wave of between 5.72 and 5.8 GHz is used to send
information to the transponder, it is appropriate to modulate the
amplitude of the carrier, whereas, in order to send data from the
transponder to the station, the carrier is frequency-modulated.
When the data received and transmitted are of the digital type



2. Antenna according to Claim1l, characterized in that the
resonating/radi ating conductor (3) has a resonant frequency
corresponding to the frequency of the carrier wave used, the insertion
point (1) of the detector m xer diode (6) on g
resonating/radi ati ng conductor (3) coinciding w t

™o

e \Julu

nﬁpmche'mpﬁ.é‘rﬂﬁf&f t he

resonating/radiating conductor (3) where t he {khara npgldance
is of the order of magnitude - of or substantid| Date: mﬁtﬁ'ﬁg{%t e

i npedance of the detector/ m xer diode (6) at ‘F uency
werr] corresponding to the frequency of the carrier wave. 3.

Ant enna according to one or nore of the preceding clains, characterised

in that the det %éf%[z[a\'ﬁ%l.)ée duQQPAé ute éi'fﬁéemodulgﬁﬁbheéufﬁnétr@ce tion

polarlsat*%ﬁLc const paraneter for ad ustlng and
correcti nandhe vExedurnsyind mOdUdn‘%ﬂlQIUde oifh pa'r'-h?cul a‘iza&‘-'l?ﬁe modeF BRY on

B'rgrc‘gljlsng ?ggﬁngéyfén/reﬂlecéﬂéﬁnn%sa%@rehag dadedNehére "Bhe Wardiker is
mixed with a medium frequency signal obtained from frequency

modulation, for example FEK modulation.

By varying the polarisation current of the detector/mixer
diode 6, it is possible to modify and correct the waveform and
the amplitude of the modulating signals, in particular during
reception.

In this case, the dimensions of the antenna, in particular
the patch 3, are extremely small, namely of the order of ten
millimetres or so for the side 103 and 203, while the distance
D of the insertion point from the side 203 of the patch 3 is a
few millimetres. Further-more, in view of the extremely small
dimensions of the patch 3, the tolerances for determining the
ingertion point I are relatively large, the extension of the pins
106 of the detector/mixer diode 6 not being insignificant
compared to the surface area of the patch 3. 1In this case, for
most of the commercially available diodes 6 with characteristics
suitable for the purpose, it has been shown that the impedance
matching between radiating antenna structure 1 and diode 6 is
almost always ensured, within the context of the operational
requirements of the antenna, when the'impedance of the radiating
structure 1, or the patch 3, at the insertion point is between
10 and 100 ohms, in particular from 40 to 50 ohms.

With special plane polarisation of the carrier wave, the-
efficiency of the antemnna both during reception and reflection
is optimum when, as shown in Figure 3, the diode 6 is oriented
with the axis C which joins the two pins 106, parallel to the
side 203 of the patch 3, the said side 203 of the patch 3 and the
said axis C being oriented at an angle of 900 with respect to the



characterised in that the point (P) for detecting and suppl ying the

.modul ating signals, during reception and transm ssion, coincides with
the m ddl e point of one of the | at eral edges (103) of the
resonati ng/radi ati ng conductor (3). 5. Ant aim 4,

characterised in that the i nsertion point (I) ﬁkathg@N¢Qﬂﬂ§ xer
di ode (6) is provided so as to coincide with the neﬂlqu%rggg
parallel to the side (103) of the resonating/radi gl pag-.........Condye t.or H(3)
whi ch the detection and supply point (9)0 :

plane containing the electric field of the carrier wave.

Obviously, the invention is not limited to the embodiments
described and illustrated herein, but may also be substantially
varied and modified, in particular from a constructional point
of view. The antenna/diode structure of the present invention
may be used with any type of radiating antenna structure for any
type of use, all of which without departing from the underlying
principle described above and claimed below.

Claims

1. Antenna for transceivers devices or the 1like, having a
- radiating structure (1) which is provided in combination
with a single detector/mixer diode (6).

- the radiating structure (1) being formed by a
waveguide with a so-called micfostrip structure (1)
having a resonating/radiating conductor (3) formed by
a conductor plate of quadrilateral, preferably
rectangular, shape which coincides with the middle
zone of an earth conductor plate (4), a so-called
earth plane, from which it is separated by a layer of
dielectric material (2), preferably by a plate of
solid dielectric material;
the detector/mixer diode (6) connecting said
resonating/radiating conductor (3) with the earth

, conductor (4);

- the resonating/radiating conductor (3) being connected
at a predetermined point (P) to an input/output
conductor . (5) for the received signals and the
transmitted signals, characterized in that

- the detector/mixer diode (6) is connected to the
resonating/radiating conductor (3) and to the earth

on



13 I's provided, and at a predeterm ned distance (D) from one of
the sides (203) of the resanat.i ng,LraeLL&Hﬂg—eonductor transverse

relative to the said nedi an axis di st ance i S determ ned
experinental |y and/ or theor m IH | hs t grenste-—ant-bagr aedance
mat chi ng of the resonat ductioREP \CRUENTSHEETeHt i on

poi nt (1) vm'ththelrrpedance of the det ect off[/ m x 1d|% ) af
the carrier wave frequency. 6. Antenna accordijinBeteo...Cl.al.m.a,........
characterised in that the di stanceleD) of t hé=FrseT '
t he medi an axis (M, fromthe side of the resonating/radiating
conductor - (3) is determned by the relation wth the input inpedance
Z[err] pflaniec cord@iating/thelielectrionfieldrof 3that caheier wawmeerti on poi nt
(I') at the said carrier wave frequency wWerr], defined by the follow ng
equat i on: Z[err] = Z[err] (L, W D Klerr], Zerr],
[err], QTerPPvinaly, the gnsrention is ngt 11m3€ﬁ¢érﬁ<?c#ke embodimentgdes
(103, Q@&kriPed ' illustrated herein, but may also be substantially

varied and modified, in particular from a constructional point
of view. The antenna/diode structure of the present invention

) on

may be used with any type of radiating antenna structure for any
type of use, all of which without departing from the underlying
principle described above and claimed below.

Claims

1. Antenna for transceivers devices or the like, having a
radiating structure (1) which is provided in combination
with a single detector/mixer diode (6).

- the radiating structure (1) being formed by a
waveguide with a so-called midrostrip structure (1)
having a resonating/radiating conductor (3) formed by
a conductor plate of quadrilateral, preferably
rectangular, shape which coincides with the middle
zone of an earth conductor plate (4), a so-called
earth plane, from which it is separated by a layer of
dielectric material (2), preferably by a plate of
solid dielectric material;
the detector/mixer diode (6) connecting said
resonating/radiating conductor (3) with the earth
conductor (4);

- the resonating/radiating conductor (3) being connected
at a predetermined point (P) to an input/output
conductor (5) for the received signals and the
transmitted signals, characterized in that '

- the detector/mixer diode (6) is connected to the
resonating/radiating conductor (3) and to the earth



resonating/ radi ati ng conductor (3) D di_st ance_of the insertion

point (1) fromthe side (20 of the resonating/ra i
ﬁonduct or (3) transver se reI at ive tﬂ“lm Iﬂﬂ“ﬁﬁllﬂﬂ H (M

t hi ckness of the dielectric elenent (2)

tic

en

2[err]/[err] with [err]: wavelength in air Z[err]: charac

| npedance of vacuum [err]: dielectric consta

nmerit factor of the antenna (cal cul abl e) WLO: H%EEAGE&JNISHEETn Y,
while the input inpedance Zlerr] correspands to an e bg{ec It FEBm
experimental value aimed at optinising the inpedance daf'¢hing. 1o

det ect or/ m xer

during receptigpaithor (R3S MHRYAY TGHGHIEN 1h" RAE! | GHAod Moot

order of

conduction from the resonating/radiating conductor (3) to

the earth conductor (4);

the detector/mixer diode (6) being connected to the
resonating/radiating conductor (3) at such a point (I)
of the said conductor (3) (insertion point) as to
obtain optimum impedance matching between the

‘characteristic impedance of the radiating structure

(1), or of the resonating/radiating conductor (3),
with reference to the said insertion point (I), and
the impedance of the detector/mixer diode (6);

the detector/mixer diode (6) being arranged on one

di ode (6) and resonating/radiating conductor (3),

gside of the antenna structure (1) outside said

structure (1) and having a predetermined orientation
with respect to the antenna structure, depending on
the fact whether the carrier wave is polarised and on
the predetermined direction of polarisation of the
carrier wave;

.the conductor (5) for detecting and supplying

respectively the received signals and the transmitted
signals being connected at a point (P) of the
resonating/radiating conductor (3) at which the
electric field of the carrier wave is equal to zero;

so as to form an integrated device for receiving
modulated carrier waves and demodulating at the same
time from said modulated carrier wave the modulation
signals received and for modulating with locally
generated modulation signals a 1locally generated
carrier wave and transmitting said modulated carrier
wave or modulate with said 1locally generated
modulation signals an unmodulated carrier wave
received and reflecting it back, the demodulated
modulation signals received and the modulation signals
transmitted being respectively directly detected at



14~ magni t ude of or even identical to the |np
.detector/ m xer. di ode (6). 7. Antenna according t dﬂ,l ﬁ JH"ICI ai s
dico

4 to 6, characterised in that the detector/m xer”

connected to the radiating antenna structure (1), on the si de Wher e the
earth conductor plate (4) is located, an ext ¢fis ' vi ded
on the said side for connecting the resonatin or (3)
to the detector/ m xer diode (6) which coinciu

the insertion point (1) and is insul ategzel ectri ..I.he garth
conductor plate (4), while the said connection ' . '

connect ed electrically to the opposite resonating/radiating conductor
(3) by neans of ct bush ) coaxi,al h th

i nsertion poi iit™ (fl 1recér}éf paé dﬂ‘?‘i oi§h fF8m 0P ¥ e ¢ the gt hds
t he resonatlng/radlatlng conductor (3) without processing the

signals in further modulation or demodulation units.

2. Antenna according to Claim 1, characterized in that the
resonating/radiating conductor (3) has a resonant frequency
corresponding to the frequency of the carrier wave used,
the insertion point (I) of the detector mixer diode (6) on
the said resonating/radiating conductor (3) coinciding with
the point of the resonating/radiating conductor (3) where
the characteristic impedance is of the order of magnitude
of or substantially identical to the impedance of the
detector/mixer diode (6) at the resonant frequency w,,
corresponding to the frequéncy of the carrier wave.

3. Antenna aécording to one or more of the preceding claims,
characterised in that the detector/mixer diode (6) may have
applied to it a polarisation current which constitutes a
parameter for adjusting and correcting the waveform and
amplitude, in particular of the modulation signals
received.

4. Antenna according to one or more of the preceding claims,
characterised in that the point (P) for detecting and
supplying the modulating signals, during reception and
transmission, coincides with the middle point of one of the
lateral edges (103) of the resonating/radiating conductor

' (3).

5. Antenna according to Claim 4, characterised in that the
insertion point (I) of the detector/mixer diode . (6) is
provided so as to coincide with the median axis (M)
parallel to the side (103) of the resonating/radiating
conductor (3) on which the detection and supply point (9)

. Ehalt



dielectric plate (2).

8. Antenna according to one or nore of the

.precedi ng cl ai ns, characterised in that, in the case of polarlsed
carrier waves, the detector/m xer diode (6) T@-' 81 e
axis (C) connecting the two pins (106), in a pretfﬁEanﬁEMEMTsHﬁﬁmn r
W th respect to t he si des of t he res [ !Fglatlug
conductor (3) and,.in particular, in the case Bﬁeplane pal.acl.se maves

the said axis (O is oriented parallel
t he resonating/radiating conductor §3) which is

relative to the nedian axis- (M coinciding with the HIH“QW“HH‘IMHW

(I'), the said side (203) being oriented at angl e of* 90{eﬂr MM

respect to the é’ﬂ@vf{l Qol grksati Qnsggdetﬁrﬂ&ﬁeﬁl ‘a&tsﬁ:]aﬁ[ IDS

carrier wave. Ehha accardin one
cl ai ns, of the sides (203) of the resonatlng/radlatlng conductor
(M), which

distance is determined experimentally and/or theoretically

transverse relative to the said median axis

80 as to ensure optimum impedance matching of the
resonating/radiéting conductor (3) at the insertion point
(I) with the impedance of the detector/mixer diode (6) at
the carrier wave frequency.

Antenna according to Claim 5, characterised in that the
distance (D) of the insertion point (I) on the median axis
(M),
(3) is determined by the relation with the input impedance
(3) at the

insertion point (I) at the said carrier wave frequency w,,,

from the side of the resonating/radiating conductor
Z,, of the resonating/radiating conductor

defined by the following equation:
Zin = Zin (L’ W’ D' h, Ko' ZO' 81’ QT’ Wlo)

where:

L, W: dimensions of the sides (103, 203) of the
resonating/radiating conductor (3)

D: distance of the insertion point (I) from the side
(203) of the resonating/radiating conductor (3)
transverse relative to the median axis (M)

h: thickness of the dielectric element (2)

K,: 2w/, with A,: wavelength in air

Z,: characteristic impedance of vacuum

ET1: dielectric constant

Qr: merit factor of the antenna (calculable)

Wiot resonant frequency, '

while the input impedance Z;,

corresponds to an empirical

or experimental value aimed at optimising the impedance

matching
resonating/radiating conductor

diode (6)
during reception and

detector/mixer and

(3),

between

transmission/reflection, in particular of the order of



15 ° characterised in that the detector/mxer diode (6)
.constitutes a denodul ator preferably of anplitude-nodul ated carrier
waves received and a frequency nodutator—of—the— carrier waves

transmtted/refl ected, pref erabH"m m"ml" “IIHH the carrier wave '
transmtted/reflected with a fr | at edr e '
ﬁ“&%

si gnal . 10.
characteri sed

t he order of magnitude of 1A to 20 GHz, 14 'preferab
di stance (D) of the insertion point (1) is deter

Ant enna accordi ng to one om nere=of: th ﬁﬁ%@éﬁ?%

in ]mﬁEBdﬂﬂér
g 910Gz

in that the range of mcrowaves,

with a matched | nput i.npedance Z[err] of the resonating/radiating

conduct or

magnitude of or even identical to the impedance of the
detector/mixer diode (6).

Antenna according to one or more of Claims 4 to &6,

characterised in that the detector/mixer diode (6) is

connected to the radiating antenna structure (1), on the
side where the earth conductor plate (4) is located, an
extension (7) being provided on the said side for
connecting the resonating/radiating conductor (3) to the
detector/mixer diode (6) which coincides with the zone of
the insertion point (I) and is insulated electrically from
the earth conductor plate (4), while the said connection
extension (7) is connected electrically to the opposite
regonating/radiating conductor (3) by means of a tubular
conducting bush (8) coaxial with the insertion point (I)
and passing through from one side to the other of the
dielectric plate (2).

Antenna according to one or more of the preceding claims,
characterised in that, in the case of polarised carrier
waves, the detector/mixer diode (6) is oriented, with the

TN correspondance

axis (C)'connecting the two pins (106), in a predetermined -

manner with respect to the sides of the
resonating/radiating conductor (3) and, in particular, in
the case of plane polarised waves, the said axis (C) is
oriented parallel to the side (203) of the
resonating/radiating conductor (3) which is. transverse
relative to the median axis (M) coinciding with the
insertion point (I), the said side (203) being oriented at
angle of 90° with respect to the plane of polarisation of
the electric field of the carrier wave.

Antenna according to one or more of the preceding claims,



(3) at the insertion point (1) from10 to 100 ohms, in particular from
.40 to 50 ohns. 11. Antenna accoLding_Ln.ClaLnLlO characterised in that,
for a carrier wave i mensi ons of the

resonati ng/radi ati ng conduct or (Eum m E“ l Hmer of ten mllinetres
or so for the sides (203) orient [Frerative—to=the—rdi an

d*

axis (M and for the sides (103) parallel tot Lﬁ?ﬁmmﬁm (M,
wher eas the distance (D) of the insertion point EDgy e
sai d transverse sides is of the ordes of a few|rDBlS ARLLES ...

characterised in that ' the detector/mixer diode (6)
constitutes a demodulator preferably of amplitude-modulated
carrier waves received and a frequency modulator of the
carrier waves transmitted/reflected, preferably a mixer of
the carrier wave transmitted/reflected with a frequency-
modulated medium frequency signal.

10. Antenna according to one or more of the preceding claims,
characterised in that - the range of microwaves, in
particular of the order of magnitude of 1A to 20 GHz,
preferably 5 to 10 GHz, the distance (D) of the insertion
point (I) is determined in correspondance with a matched
input impedance Z,, of the resonating/radiating conductor
(3) at the insertion point (I) from 10 to 100 ohms, in
particular from 40 to 50 ohms.

11. Antenna according to Claim 10, characterised in that, for
a carrier wave at 5.76 GHz, the dimensions of the
resonating/radiating conductor (3) are of the order of ten
millimetres or so for the sides (203) oriented transversely
relative to the median axis (M) and for the sides (103)
parallel to the said median axis (M), whereas the distance
(D) of the insertion point (I) from one of the said
transverse sides is of the order of a few millimetres.
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